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Abstract
Background: Ensuring that the poor and vulnerable population benefit from malaria control interventions remains a 
challenge for malaria endemic countries. Until recently, ownership and use of insecticides treated nets (ITNs) in most 
countries was low and inequitable, although coverage has increased in countries where free ITN distribution is 
integrated into mass vaccination campaigns. In Kenya, free ITNs were distributed to children aged below five years in 
2006 through two mass campaigns. High and equitable coverage were reported after the campaigns in some districts, 
although national level coverage remained low, suggesting that understanding barriers to access remains important. 
This study was conducted to explore barriers to ownership and use of ITNs among the poorest populations before and 
after the mass campaigns, to identify strategies for improving coverage, and to make recommendations on how 
increased coverage levels can be sustained.
Methods: The study was conducted in the poorest areas of four malaria endemic districts in Kenya. Multiple data 
collection methods were applied including: cross-sectional surveys (n = 708 households), 24 focus group discussions 
and semi-structured interviews with 70 ITN suppliers.
Results: Affordability was reported as a major barrier to access but non-financial barriers were also shown to be 
important determinants. On the demand side key barriers to access included: mismatch between the types of ITNs 
supplied through interventions and community preferences; perceptions and beliefs on illness causes; physical 
location of suppliers and; distrust in free delivery and in the distribution agencies. Key barriers on the supply side 
included: distance from manufacturers; limited acceptability of ITNs provided through interventions; crowding out of 
the commercial sector and the price. Infrastructure, information and communication played a central role in promoting 
or hindering access.
Conclusions: Significant resources have been directed towards addressing affordability barriers through providing free 
ITNs to vulnerable groups, but the success of these interventions depends largely on the degree to which other 
barriers to access are addressed. Only if additional efforts are directed towards addressing non-financial barriers to 
access, will high coverage levels be achieved and sustained.
Background
Ensuring that the poor and vulnerable population benefit
from malaria control interventions remains a challenge
for malaria endemic countries. Insecticides Treated Nets
(ITNs) are the most effective means of preventing malaria
[1-5]; they provide significant protection against early
childhood mortality under a range of malaria settings in
Africa, and reduce the incidence of clinical malaria and
anaemia in young children [6,7]. The cost-effectiveness of
ITNs relative to other malaria control interventions has
also been demonstrated [8-11]. A major challenge for
malaria control in the last decade has been how to
improve ITNs coverage among young children and preg-
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nant women. In the Abuja declaration of 2000, African
heads of states committed to ensure that ITNs are avail-
able to 60% of children under five years and pregnant
women by 2005, a target that has since been revised to
80% by 2010 [12].
Until recently, most African countries recorded low
levels of ITN coverage and wide inequities between the
poor and the rich existed [13-16]. Between 1998 and
2002, ITN use among children under five years was less
than 5% in 23 countries [17]. Low coverage levels were
attributed to existing delivery strategies which mainly
comprised of the commercial retail sector and social mar-
keting. Alternative distribution strategies were urgently
required to facilitate progress towards the Abuja targets.
A popular quick win strategy was the integration of ITN
distribution into mass vaccination campaigns [12]. Mass
vaccination campaigns typically reach 90% of their target
population [18] hence they provide a unique opportunity
for rapid increase in ITN coverage. Questions on the sus-
tainability of mass distribution strategies were hardly
explored [19], or at least they were not documented.
Reassuringly, ITNs coverage has improved dramatically
i n  m a n y  s e t t i n g s  a c r o s s  A f r i c a  w h e r e  f r e e  d i s t r i b u t i o n
was integrated into mass vaccination campaigns. In
Kenya, ITN ownership in four malaria endemic districts
increased from 23.5% in 2005, to 67.3% in 2006 following
two mass distribution campaigns [2]. Wealth related
inequalities that previously existed were eliminated. Cov-
erage levels among children in the poorest quintile
increased from 17.5% in 2005/2006 to 66.3% in 2006/
2007, the highest increase recorded [2]. A nationwide
evaluation however reported that only 39.2% of children
aged below five years slept under an ITN on the night
preceding the survey [20], indicating that the mass cam-
paigns were not as successful in other parts of the coun-
try. In Zambia, ITN ownership increased from 16.7%
prior to a mass campaign to 81.1%, although the rate of
use was below 60% in the rural areas [21]. High and equi-
table coverage levels were also reported in Mozambique,
Ghana, Niger and Togo [21-23].
Although the high coverage indicates a major success
for malaria control, usage levels remain below the Abuja
targets [2,20,23,24]. Reducing financial barriers is neces-
sary, but not sufficient, as there are other equally impor-
tant determinants of access, such as community
preferences for different ITN designs, perceptions of
ITNs, the types of ITNs available in the market, house-
hold size and structure [25-30]. These factors are not
addressed through free provision of ITNs. Moreover,
mass campaigns improve socioeconomic and geographic
equity but are inefficient in achieving timing equity, i.e.
children born shortly before a campaign enjoy far better
health benefits than children born later in the inter cam-
paign interval [31].
Delivery of ITNs in Kenya
Noor et al provide an overview of ITN delivery strategies
in Kenya and how the scenario has changed over time.
ITN distribution strategies over the years have included
[2]: (1) partially subsidized ITNs distributed through a
social marketing approach by the Population Services
International (PSI) with support from the UK Depart-
ment for International Development (DFID). This distri-
bution approach was the main source of ITNs in 2002-
2004 and targeted urban and rural retailers in malaria
endemic districts; (2) heavily subsidized ITNs sold to
pregnant women and children under five through mater-
nal and child health clinics. This approach was initiated
in 2004 through a partnership between the Ministry of
Health and PSI, and received financial support from
DFID; (3) free distribution of ITNs to pregnant women
and children through the public health sector and; (4) the
commercial retail sector, where retailers sell ITNs for
profit. Other short term distribution strategies include
project specific or distribution by non-governmental
organizations (NGOs) and the mass distribution cam-
paigns conducted in 2006. The mass campaigns were
conducted in two phases: the first phase was integrated
with a mass measles vaccination campaign and the sec-
ond was a stand-alone campaign conducted by the Divi-
sion of Malaria Control (DOMC). The campaigns were
funded through a US$ 17 million awarded by the Global
Fund to Fight AIDS, TB and Malaria (GFATM) to support
the procurement and distribution of 3.4 million Long
Lasting Insecticides Nets (LLINs) free of charge to chil-
dren aged below five years.
At the time the study described in this paper was initi-
ated in 2005, plans began for the 2006 mass distribution
campaigns. Dramatic increases in coverage were
expected; but we hypothesized that the poorest of the
poor would not benefit as much from the interventions as
the wealthiest groups. Although a dramatic increase in
ITN coverage was recorded for all socio-economic
groups in four districts, a third of children under five
were not reached through the interventions [2], and
national level coverage remain far below the Abuja tar-
gets [20]. In addition, mass campaigns are periodic and
are often linked to vaccination campaigns that target spe-
cific age groups, and therefore potentially miss important
groups including pregnant women, very young children
and children born after the campaign. Understanding
barriers to access among the poorest of the poor there-
fore remains important.
The study was conducted in the poorest malaria
endemic areas in Kenya [32] to explore barriers to owner-
ship and use of ITNs among the poorest populations
before and after the campaigns, to identify strategies for
improving coverage and to make recommendations on
how to sustain high coverage levels. The paper focuses onChuma et al. BMC Public Health 2010, 10:137
http://www.biomedcentral.com/1471-2458/10/137
Page 3 of 14
the general distribution of ITNs but also draws on experi-
ences from the mass campaigns. It adopts a new analyti-
cal framework [33] and explores demand, supply and
policy level barriers to access. It also demonstrates how
factors related to the different dimensions interact to
influence ownership and use of ITNs. A comprehensive
understanding of these factors is required for generating
concrete and actionable policy recommendations.
A framework for exploring barriers of access to ownership 
and use of ITNs
Various definitions of access exist [34-37]. Common
across these definitions is the recognition that access is a
multidimensional concept, affected by interrelated fac-
tors, occurring at both the demand and supply side.
Recently a comprehensive framework that highlights
three distinct yet interrelated dimensions of access has
been developed [33,36]. According to the framework,
access can be measured using three dimensions (Figure
1): (1) Affordability (sometimes referred to as financial
access) and includes the costs of seeking care and ability
to cope; (2) Availability (also known as physical access),
referring to the geographical location of health care ser-
vices in relation to the clients and; (3) Acceptability, refer-
ring to the nature of service provision and how
individuals and communities perceive it. Acceptability
includes the social and cultural aspects of access.
Central to the framework is the role of information in
promoting access. Information cuts across the three
dimensions and is considered a prerequisite for promot-
ing good interactions between the health system, individ-
uals and communities. It empowers individuals to make
well-informed decisions about health services use.
Although the framework was developed and has been
applied to measure access to health care services, the
study adopts the framework to explore access barriers to
ITNs. Two additional factors important for understand-
ing barriers to ITNs are highlighted: (1) the design pro-
cess and contents of an intervention and; (2) trust in
agencies involved in ITN delivery.
Methods
Study setting
The study was conducted in four districts in Kenya, pur-
posively selected to represent the country's different ecol-
ogies and malaria transmission patterns. Kwale district
on the coast with seasonal, high intensity transmission;
Bondo on the shores of Lake Victoria with high intensity
perennial malaria transmission, Gucha district represent-
ing the low seasonal transmission conditions of the West-
ern highlands; and Makueni, a semi arid district with
acutely seasonal low transmission. Also considered in the
study site selection was the existence of a wide range of
research activities conducted by colleagues in KEMRI-
Wellcome Trust Research Programme in collaboration
with the DOMC to monitor changes in ITN ownership
and progress towards Abuja targets [1-5].
The districts had different experiences with free or sub-
sidized ITNs distribution prior to the mass campaigns. A
research organization had distributed free ITNs to most
households in Bondo district, while an NGO working in
Gucha district occasionally provided free ITNs to vulner-
able groups including children under five and orphans.
Kwale and Makueni districts had no history of a large
scale free ITN distribution prior to the mass campaigns.
ITN coverage levels were low in all districts prior to the
campaigns. In 2004 the proportion of children aged
below five years who slept under an ITN was less than 20
per cent in each of the districts [38].
The districts are also some of the poorest in the country
[32]. The percentage of individuals living below the pov-
erty line is estimated as 63% in Kwale, 62% in Makueni,
61% in Gucha and, 70% in Bondo [32]. As discussed
below, we were interested in the lowest income locations
within these districts because of past and expected wealth
related inequalities in access to ITNs.
Data collection methods
Data were collected in two phases before and after the
campaign to enable comparison in ITN ownership. A
cross-section survey with 708 households was conducted
in April to June 2006 (pre-campaigns) to gather data on
socio-economic characteristics, ITN coverage and to pro-
vide quantitative information on factors influencing own-
ership of ITNs. In-depth interviews with key informants
were also conducted prior to the campaign. A second sur-
vey was conducted after the mass campaigns (January to
March 2007) to record changes in ITNs ownership and
use. A semi-structured questionnaire was administered
Figure 1 Analytical framework. Source: adopted from Thiede et al., 
2007.
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in the local language to the household heads or spouses
or, in their absence, another senior member of the house-
hold. All respondents were aged above eighteen years.
A multi-stage sampling approach was adopted to select
the survey households:
• First, locations (the 2nd lowest administrative unit in
Kenya) were selected using poverty indicator maps.
The maps classify locations within each district into
poverty quintiles based on the percentage of the pop-
ulation living below the international poverty line of
USD 1 per day [32]. All locations that fell within the
two poorest quintiles in each district were identified.
Focusing on the two poorest quintiles increased the
chances of reaching the poorest households.
• Four enumeration areas (EAs) in the two poorest
quintiles in each district were randomly selected. The
EAs had been mapped in 2001 as part of the various
research activities conducted in the districts by our
colleagues in collaboration with the DOMC.
• Homestead lists were updated and a total of 100
homesteads were randomly selected from the partici-
pating EAs. A homestead was defined as a collection
of adjacent or nearby households with a single indi-
vidual as an administrative head.
• All households in the homestead were included in
the study resulting to a total of 708 households. A
household was defined as a group of people living in
the same area and who share a common source of
food and/or income. There could have been more
than one household within a homestead, because res-
idents did not always share income, or eat from the
same pot.
FGDs and semi-structured interviews with ITN suppli-
ers were conducted after the mass campaigns. These data
collection methods provided an opportunity to explore
access barriers in more detail, enabling the researchers to
gather additional information that would not have been
captured in the quantitative survey. The FGDs also pro-
vided an opportunity to explore how barriers related to
the three dimensions of access interact to influence ITN
ownership at the household level. Key topics covered in
the FGDs included perceptions on malaria causes,
sources of ITNs, net use patterns, barriers to ITN owner-
ship and use and how they can be addressed, experiences
with the mass campaigns distributions and economic
generating activities. Data were collected up to a point of
redundancy (n = 24 FGDs). FGD participants were
selected on the basis of age, gender, and place of resi-
dence to allow for diversity. Priority was given to men and
women in their reproductive age because children are
more vulnerable to malaria in the study settings [39].
Older men and women were also considered due to their
important role in treatment seeking decisions [40]. All
FGDs were tape recorded and notes taken to supplement
the recorded information.
To capture supplier related barriers to access, addi-
tional data were collected from two of the four districts
(Kwale and Makueni). The two districts were chosen
because they were the poorest of the four [32], and pov-
erty was an important theme in the study. Semi-struc-
tured interviews were conducted with different types of
ITN suppliers including: 27 commercial retail outlets; 32
public primary health care facilities (dispensaries and
health centres) and 11 NGOs. The suppliers were
selected purposively and through snowballing. Key topics
covered in the interviews included types of ITNs nor-
mally in stock, sources and challenges around delivery
mechanisms; perceptions on affordability and acceptabil-
ity of ITNs in the community they served, the role of the
mass campaigns in improving coverage and perceptions
around the strengths and weaknesses of the campaigns.
Data analysis
Quantitative data were double entered into Microsoft
visual FoxPro (version 9.0) and transferred to STATA
(version 9.2) for analysis. Data were analyzed for both
ITN ownership and use. Ownership was assed at a house-
hold level, while ITN usage focused on children aged
below five years. Total monthly expenditure was esti-
mated by summing up monthly spending data on 14
items namely: food, cooking fuel, cleaning, lighting, rent,
transport, remittance, education, debt repayment, contri-
bution to community groups and churches. Expenditure
data were converted into per capita estimates by dividing
total monthly expenditure by household size.
FGDs data were transcribed and transferred to Nvivo
7.0 for analysis. Data were coded and themes and sub-
themes identified by two investigators to ensure trust-
worthiness. Data from different sources were analysed to
enable triangulation.
Ethical issues
Informed consent was sought from all study participants.
Ethical approval was obtained from the Kenya Medical
Research Institute (SCC No. 964), and from the World
Health Organisation Research Ethics Review Committee
(ID A50045).
Results
Description of study participants and ITN suppliers
Survey respondents were mainly household heads
(58.1%), or their spouses (35.9%). Most respondents had
attended school (72.6%), although only 20.0% had pro-
gressed beyond primary school. Drawing on the pre-cam-
paign survey, results presented in Table 1 show that
education levels were relatively low in the districts; 24%
of adults had never attended school and; only 25% hadChuma et al. BMC Public Health 2010, 10:137
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beyond primary school education. Agriculture was the
main source of income for household heads (70.3%).
Mean monthly per capita expenditure was below the
internationally accepted poverty line of US$1.25 per day
(US$ 15.4 per month). The main sources of ITNs were
government health facilities (65.9%) and the retail sector
( 1 6 . 9 % ) .  La c k  o f  m o n ey  w a s  t h e  m a i n  f a c t o r  t h a t  p r e -
vented households from owning ITNs (88.5%). Other fac-
tors given included ITNs were not readily available in the
market (8.6%) and that ITNs were not necessary (5.8%).
Table 2 shows the number of households that owned
ITNs before and after the mass campaigns. The results
indicate that about two thirds of the households owned at
least one ITN prior to the campaigns, but only 50.1% of
children aged below five years slept under an ITN on the
night before survey (Table 3). The proportion of house-
holds owning at least one ITN in the pre-campaign sur-
vey was highest in Bondo (89.3%) and lowest in Kwale
(47.8%). There was a dramatic increase in the proportion
of households owning ITNs in all districts after the mass
campaigns (p < 0.001), and in the proportion of children
under five that slept under ITNs (p < 0.001). However, the
increase in the proportion of children who slept under an
ITN on the night before the post-campaign survey was
not as high in Gucha (p = 0.053) and Kwale (p = 0.006)
districts.
Public health care facilities, NGOs and the commercial
s e c t o r  w e r e  t h e  m a i n  s o u r c e s  o f  I T N s  i n  t h e  d i s t r i c t s
(Table 4). The ITNs supplied differed in shape and colour.
Dispensaries and health centres usually stocked rectangle
ITNs, which were either blue or white depending on the
source, while NGOs and Community Based Organisa-
tions (CBOs) distributed either green or blue ITNs and
included both round and rectangle nets. Public health
care facilities (dispensaries and health centres), and some
NGOs distributed ITNs free of charge when they had
some available. Otherwise, the price of ITNs ranged from
KES 20 (for CBOs) to KES 450 (for the commercial retail
sector). The main source of ITNs for dispensaries and
health centres were the district hospital and PSI. NGOs
sourced ITNs from their headquarters, while CBOs
either acquired ITNs from NGOs working in the settings
or  sour c ed t hem  fr o m  PS I.  Pub lic heal t h faci lit ies  a lso
engaged CBOs in ITNs distribution.
Table 1: Characteristics of survey households
Variable n = 708
Mean (range) household size 6 (2-37)
Number of children under 
five
729 (17.3)
Adults with education > 
primary school
447 (24.8)
Main occupation of 
household head
Agriculture (small scale) 498 (70.3)
Casual labourer 76 (10.8)
Petty trade 64 (9.0)
Other 70 (9.9)
Median monthly per capita 
expenditure in KES (USD)
1202 (15.4)
How long ago acquired last 
net
< 1 year 240 (52.1)
1 year 84 (18.2)
2 years 44 (9.5)
3 +years 93 (21.0)
Net conditions from 
households perspective
Good condition 219 (47.4)
Poor condition-torn but 
usable
115 (24.9)
Very poor condition-not 
usable
9 (2.0)
Differs for different nets 119 (25.7)
Potential source of ITNs
Local shop/market 120 (16.9)
Government dispensary 404 (57.1)
Government hospital 62 (8.8)
Community Health worker 22 (3.1)
Faith based health facility 22 (3.1)
Do not know 36 (5.1)
Other 42 (6.0)
Main reasons for not owning 
ITNs (%)
Not necessary 14 (5.8)
Expensive/cannot afford 216 (88.5)
Nets not available 21 (8.6)
Other 13 (5.3)
Table 1: Characteristics of survey households (Continued)Chuma et al. BMC Public Health 2010, 10:137
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Barriers to ownership and use of ITNs
Affordability related factors
On the demand side, affordability is well understood to
be an important factor affecting access to ITNs; recogni-
tion which has contributed to mass distribution cam-
paigns in Kenya and elsewhere. The survey data on
reasons for not owning a bed net support that affordabil-
ity was key before the campaigns. Affordability was raised
in all FGDs as a barrier to access. Affordability barriers
were attributed primarily to the actual cost of purchasing
ITNs from different sources, but given the relatively
remote location of some of these households, the indirect
costs (transport, work lost in going to a central place to
buy or wait for a bed net), appeared also to play a role:
"Only those with money, like those who have a salary
every month can get an extra KES 100 to buy a net. For us
who work on the farms, the money we get is only enough to
buy food for the children" (FGD, Women)
"The main thing is lack of money. People who do not
have nets now once had them, but they have grown old
and there is no money to buy others" (FGD, Men)
While affordability was reported as a barrier to access
in all FGDs, even after the campaigns, interviewees were
also quick to point out that other factors related to
acceptability and availability are also important determi-
nants of access; in some cases more important barriers:
"We do not agree. It is not only the money...if it is the
money why do people refuse to go for free nets?" (FGD,
Men)
On the supply side, affordability factors included the
cost of buying ITNs from wholesalers or manufacturers.
The cost of acquiring ITNs was reported to be relatively
high, and while the willingness to continue selling ITNs
existed, the high cost of purchasing ITNs limited the sup-
pliers' ability to stock them. Public health facilities in par-
ticular expressed concerns regarding shortage of funds to
sustain ITN programmes following a policy change that
reduced user fees significantly, and low sustainability of
donor supported programmes:
"Getting money to buy the nets is a problem because we
depend on the little amount collected through the user
fees." (Health worker)
"They [referring to a donor] helped us to start the ITN
project. They sold the nets to us at KES 15, although the
actual price was KES 30. We then sold the nets to the com-
munity at KES 50 and made some profit. But this support
came to an end without any explanation. We do not know
what happened and we cannot get these nets again."
(Health worker)
Acceptability related factors
Community preferences and beliefs were identified pri-
marily through qualitative work as important demand
Table 2: Net ownership among survey households
District Number (%)of households 
that owned < = 1 net
95% Confidence Interval P-value
Bondo
Pre-campaigns (n = 179) 159 (89.3) 84.2 - 93.4 0.038
Post-campaigns (n = 146) 139 (95.2) 91.7 - 98.7
Gucha
Pre-campaigns (n = 204) 140 (68.7) 62.3 - 75.0 0.001
Post-campaigns (n = 175) 145 (82.8) 77.3 - 88.4
Makueni
Pre-campaigns (n = 141) 76 (53.9) 45.7 - 62.1 0.00
Post-campaigns (n = 130) 106 (81.6) 74.9 - 88.2
Kwale
Pre-campaigns (n = 184) 88 (47.8) 40.6 - 55.0 0.00
Post-campaigns (n = 174) 129 (74.3) 67.6 - 80.6
All districts
Pre-campaigns (n = 708) 463 (65.4) 61.9 - 68.9 0.00
Post-campaigns (n = 625) 519 (83.1) 80.0 - 86.0Chuma et al. BMC Public Health 2010, 10:137
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side determinants of access. Although people had a range
of different preferences for ITNs, in general 'non-white'
nets were reportedly preferred in all districts. White nets
easily got dirty and were regularly associated with misfor-
tunes, including bad dreams and deaths. Round ITNs
were reported as easy to hang although they were uncom-
fortable to use during the hot season, while rectangular
nets were cumbersome to hang but they enabled air cir-
culation if they were large enough. Participants in 17
FGDs expressed concerns that community preferences
Table 3: Proportion of children aged 5 years that slept under a net on the night preceding the surveys
District Number (%)of children 
under five that slept under 
ITN night preceding survey
95% Confidence Interval P-value
Bondo
Pre-campaigns (n = 141) 95 (67.4) 60.0 - 75.0
Post-campaigns (n = 135) 108 (80.0) 73.3 - 86.7 0.02
Gucha
Pre-campaigns (n = 198) 114 (57.6) 50.7 - 64.5 0.05
Post-campaigns (n = 180) 121 (67.2) 60.4 - 74.1
Makueni
Pre-campaigns (n = 138) 64 (46.4) 38.1 - 54.7 0.00
Post-campaigns (n = 129) 95 (73.6) 66.0 - 81.2
Kwale
Pre-campaigns (n = 252) 92 (36.5) 30.6 - 42.5
Post-campaigns (n = 266) 129 (48.5) 42.5 - 54.5 0.006
All districts
Pre-campaigns (n = 729) 365 (50.1) 46.4 - 53.7 0.00
Post-campaigns (n = 710) 453 (63.8) 60.3 - 67.3
Table 4: ITNs suppliers and the types of nets available in the study settings
Supplier Sources of ITNs Shape Colour Price
Public health facilities
(Dispensaries and 
health centres)
District hospital
PSI
Rectangle White Free when available
Rectangle Blue KES 50
NGOs NGOs head quarters Rectangle and Round Blue, White and Green Free
CBOs NGOs, health facilities, 
manufacturers
Rectangle and Round Green and blue KES 20 to 200 
depending on source
Commercial retail 
sector
Manufacturers, 
wholesalers and NGOs 
(PSI)
Round and Rectangle Blue and White KES 300 to 450Chuma et al. BMC Public Health 2010, 10:137
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w e r e  n o t  c o n s i d e r ed  i n  t h e  d e s i gn  o f  i n t e rv e n t i o n s.  I n
particular, it was reported that the rectangular ITNs dis-
tributed through the mass campaigns resembled a coffin,
and that their white colour resembled a burial shrewd. It
was reported in about half of the FGDs that some house-
holds who received free ITNs through the mass cam-
paigns apparently did not use them. They were either
returned to the distribution centres, thrown away, or
used for other activities like fishing:
"If you are an adult who has never slept under a net all
your life, then out of nowhere someone brings you a free
white net, you have every reason to belief that you will die.
A white net symbolises death. Sleeping under it invites
death in the family" (FGD, Men)
"Many of us returned those nets [referring to ITNs dis-
tributed through the mass campaigns] to the dispensary at
night, others burnt them and others tore them into pieces
and used them to catch fish...that is the truth." (FGD,
Men)
Community members reported that while they did not
always use the ITNs provided through campaigns or
through public health services for the intended purposes,
this information can be hidden from researchers or out-
siders:
"There is this time the government brought free nets and
most of us got them [referring to ITNs distributed during
mass campaigns]. However, the worst thing is that most of
the people who got them in this village do not use them.
Instead, they tear them up and use them as curtains or
blankets. But when you people come to our homes to ask
questions, we will not tell you that we have turned the nets
into curtains or that we do not use them." (FGD, Men)
Health workers also expressed their concerns regarding
community perceptions and their impact on uptake and
acceptability of ITNs:
"Acceptability is not so good these days...the nets given
for free are even fishing in the ocean...the rumours have
really affected net usage here and how people perceive
nets...especially white rectangular nets." (Health worker)
Another concern related to acceptability was targeting
of women and young children. Community members
were generally aware that pregnant women and children
below five years are the most vulnerable to malaria. How-
ever, the link between targeting interventions and vulner-
a b i l i t y  w a s  n o t  a l w a y s  m a d e  o r  c l e a r .  M i s t r u s t  a n d
suspicions regarding the reasons for targeting were
reported in 11 FGDs, with people expressing fears that
free ITNs would destroy the future generation. To the
community , a useful commodity should be given to all
irrespective of age or gender. The importance of informa-
tion in minimising rumours and suspicions was also high-
lighted:
"Some people are suspicious that nets could kill people
because they are free and are given to specific groups. If
nets are good as they say, why are they not given to every-
body?" (FGD, Women)
"We should be told or educated why it is only the women
and children under five who are given free nets... that way
people will stop being suspicious." (FGD, Men)
Other acceptability factors often grouped in the litera-
ture under social cultural barriers were illness percep-
tions and treatment seeking behaviour. Household size
and structure were other important determinants of ITN
ownership and use. It was reported that it was not always
possible to acquire enough ITNs to cover all children
within a household, and that children often slept on mats
spread either in the common room or in the kitchen.
Covering children sleeping on mats with ITNs was
reported to be cumbersome and sometimes impossible,
particularly when the nets were too short:
"It is the adults who use the nets instead of the children
because children sleep in groups on a mat. It is also diffi-
cult to hang a net over a large mat. If you hang it on the
roof, the net is too short, if you fix it on the wall it covers
only half of the mat...and there is no large enough net to
cover a large mat with a group of children." (FGD,
Women)
"In most homes, people use tin lamps and because nets
catch fire easily, people fear that it can be disastrous to
have a net in the house...especially when the net is small
and with children around." (FGD, Men)
Gender featured quite strongly in discussions, with
women feeling that health education was targeted
towards women, yet men control resources and are often
the main decision makers in the households. Women
therefore highlighted the need to involve men in malaria
control:
"Another thing, our husbands always ignore these issues
because when you tell him about buying a net for the child,
he tells you to find your own means of buying a net to pro-
tect that child of yours...you see he leaves the child to you,
that it is yours not his. If we [women ] do not have the
money, the nets get finished and we miss out. The other
thing is that, you people talk to the women. How will the
men know that nets are important, yet they are the ones
who have the money? If they are enlightened through
health seminars, they will know that nets are important,
and then they can buy the nets for us and for the children."
(FGD, Women)
"My husband says, 'I can see you are surrounding me
with a net, if people start shouting out there for help, how
easy is it going to be for me to come out of it?' But you know
the child [who shares a bed with parents] always suffers
from malaria and the father does not want to sleep under
a net. Now tell me, how can I solve this? And when the
child gets malaria and is crying, the father covers himself
with a blanket and sleeps deeply." (FGD, Women)Chuma et al. BMC Public Health 2010, 10:137
http://www.biomedcentral.com/1471-2458/10/137
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Availability related factors
The types of ITNs available in the market and the loca-
tion of centres that sell them in relation to the location of
the community influences access. Participants in 10
FGDs reported that ITN retailers are generally located in
towns, while public health facilities are sparsely distrib-
uted and accessible only by poor roads which are impass-
able during the wet season:
"We did not get the free nets [referring to the mass cam-
paigns] because the roads are very bad and the nets were
issued in the rainy season. You have been here many times
[referring to the research team] and you have seen the
state of our roads. From the main road to the village, there
is no road and where you passed today was a bush, we just
cleared it the other day to make something that looks like a
road. We can do that as a community, but we cannot build
a bridge across the river." (FGD, Men)
Health workers expressed their willingness to deliver
ITNs to the community, but lack of transport and poor
infrastructure made them reluctant to distribute ITNs in
the remotest areas of the districts. Some health workers
could not distribute ITNs provided through the mass
campaigns to the remotest areas due to lack of transport:
"The distance to the outreach centre is long, the roads
are rough and we travel by a motorcycle. How many nets
can one carry on a motorcycle?" (Health worker)
Even when ITNs were available, the limited variety
impacted negatively on access. Subsidised ITNs provided
through primary health care facilities or through other
interventions were usually standard in shape, colour and
size and did not always match people's demands:
"The nets available at the dispensary and the ones
issued for free are square...they have four corners but they
are not big enough...they are too short...they cannot reach
the ground to cover children sleeping on a mat. Another
thing is that some of us live in small houses where we also
do the cooking. It makes us feel that since the net is white,
the smoke will make it dirty...so we do not use it" (FGD,
Women)
Interviews with ITNs suppliers yielded similar results
with many expressing concerns about the impact of lim-
ited choice on acceptability of free and subsidised ITNs:
"Many community members prefer round nets which are
not available. When they come here, they will first ask if
we have round nets...But that blue, square, net is what
everybody gets. Others say they cannot pay KES 50 for a
net that is too small [referring to the blue square net avail-
able in government facilities for KES 50 and sometimes for
free" (Health Worker)
On the supply side, the location of ITNs manufacturers
and wholesalers was identified as a barrier to access.
Most ITNs manufacturers, wholesalers and distributors
are located in urban areas, and while some deliver ITNs
to rural areas, they are often reported as unreliable. Sub-
sidised ITNs distributed through the public health sector
were often delivered to district hospitals and primary
health care facilities made their own arrangements to col-
lect them from the district. Often this required transport
and such funds were not always available:
"We usually contact the person in charge of supplying
bed nets at PSI when the nets are over but he does not
come immediately, it may take even months. We may go to
the district hospital but the district hospital does not pro-
vide transport and most of the times we do not have
money to transport the nets ourselves." (Health worker)
Market competition was reported as a challenge for the
retail sector. Subsidised ITNs available in the public sec-
tor (ideally meant for the vulnerable groups), were sold to
anyone who could afford them, rendering the services of
retailers unattractive. Community members acknowl-
edged that they were unlikely to buy ITNs from the retail
sector when they knew they could 'illegally' acquire subsi-
dised ITNs from the public health sector. Consequently,
most retailers had stopped selling ITNs, while those that
had ITNs in stock were unwilling to re-stock their shops
because ITNs were taking too long to sell:
"Our businesses have been affected by the cheap and free
nets being given out at the health facilities. No one buys
nets from us anymore...so it becomes difficult for us to
stock nets when no one is buying them. People know they
can get cheaper ones from the dispensary." (Retailer)
Some people can afford to buy nets from the shops, but
here is a situation where I can bribe those who give free
nets with KES 20 to give me five nets. Why then should I
bother to buy one from the shop? Therefore, we are the
ones who kill government programmes through our cor-
ruption and we also kill the shops (FGD, Men)
The availability of subsidised ITNs to the larger popula-
tion presented a leakage in the distribution system.
Health workers and other individuals entrusted with the
distribution of subsidised or free ITNs did not always
adhere to the distribution guidelines. In almost all FGDs,
participants reported that free ITNs were sold, and prices
for subsidised ones increased. Selling free ITNs or
increasing prices for the heavily subsidised ones posed an
affordability barrier and undermined the potential for
reaching the poorest groups with interventions:
"I speak as a dispensary committee member. The health
worker stopped issuing free nets and instructed the watch-
man to sell the remaining nets through the rear window.
Most mothers who had come to collect the free nets and
did not have the money required were not given a net."
(FGD, Men)
"Recently free nets were distributed but the people in
charge demanded KES 10 from each potential beneficiary.
They said it was for their lunch...those who did not have
money did not get nets, while those who ran back home toChuma et al. BMC Public Health 2010, 10:137
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get the money returned when nets had run out." (FGD,
Women)
Interviews with health workers confirmed these con-
cerns, but they also revealed the reasons why they did not
always adhere to guidelines. Although health workers
understood the importance of targeting, they did not
always provide ITNs to vulnerable groups due to various
reasons including: limited storage capacity; low sales
resulting to lower profits especially where facilities used
their own funds to stock ITNs; pressure from other com-
munity members to sell ITNs to everyone and; to help
minimise suspicion and rumours and in the process
address demand side barriers related to acceptability:
"Although the KES 50 nets are provided for children
under five and pregnant women, we sell them to everybody
because the dispensary health committee wants to make
money, and again the community complains so much that
they also need the nets. When the nets were reserved for
children less than five years the community was suspicious
of the motive behind the targeting...we had to sell the nets
to others in the community to prove that there was no ill
motive in targeting the young children." (Health worker)
Other supply side challenges often included high work-
load that burdens already overstretched health workers.
Health workers reported that it was difficult to fully pro-
vide ITNs under existing programme rules and regula-
tions. They failed to distribute ITNs during their routine
health outreaches in remote areas because they found it
cumbersome to keep records for their outreaches-as part
of their job- and for ITN sales which was often seen as an
extra activity.
Discussion
This study set out to explore access barriers to ITNs own-
ership and use among the poorest groups in Kenya. High
coverage levels were achieved with the mass ITN distri-
bution campaigns in the study districts, including sub-
stantial increases among low income groups [2]. A
national level survey reported much lower coverage of
39.2 percent among children under five [20]. Sharp
i m p r o v e m e n t s  w e r e  n o t e d  i n  o u r  s t u d y ,  a l t h o u g h  i n
Gucha and Kwale districts, these were not as dramatic as
reported by Noor et al. There are many potential expla-
nations for these differences in coverage levels, including
the deliberate selection of the lowest income locations
within districts in our study, our relatively small sample
size, methodology differences in estimating socio-eco-
nomic status, and differences in definition of households.
Regardless, our findings support those by Noor et al [2],
and highlight that understanding barriers to access
among the poorest of the poor remains important, irre-
spective of the coverage levels.
Through using the access framework, we identified a
range of demand and supply level factors that cross-cut
across the three dimensions of access to influence owner-
ship and use of ITNs. Figure 2 presents a summary of the
cross-cutting factors influencing access to ITNs.
Although the surveys identified affordability as the
main barrier to access, qualitative data suggested that
other barriers related to acceptability and availability
were significant determinants of access, including on
affordability itself. Size, colour and shape of ITNs were
major access barriers. Perceptions on ITNs differed by
these characteristics, with most people preferring non-
white and round nets, which were hardly provided
through interventions. Previous studies conducted in dif-
ferent parts of Africa yielded similar findings [27-29],
although availability of ITNs has hardly been docu-
mented as a barrier to access. In two of the districts, there
was a widely held belief that free ITNs distributed during
the mass campaign brought misfortunes and deaths. Not
surprising, these districts recorded the lowest levels of
ITN use. These findings suggest that perceptions and
beliefs are important determinants of access; but they
also demonstrate a general lack of trust in free delivery
and in the government and agencies involved in ITN dis-
tribution.
Negative perceptions on ITNs distributed as part of an
intervention can impact on affordability and availability.
While governments and donors may be willing to subsi-
dise ITNs, low acceptability of subsidised ITNs limits the
community's potential to benefit from interventions,
implying that those who need ITNs continue to buy them
at a higher price from more trustworthy and acceptable
sources. This would often require additional costs that
may have been unnecessary if the subsidised ITNs
matched communities' needs, and if the community
trusted the distributing agency. Incorporating commu-
nity preferences when designing interventions (for exam-
ple through ensuring that people can choose between
round and rectangular nets, white and non-white nets,
short or long nets), providing timely and adequate infor-
mation can help address some of the concerns identified
in this study, minimise rumours and suspicions,
strengthen trust in the distribution agencies and ulti-
mately promote acceptability and ITNs use.
Gender differences in access to resources can hinder
ITN ownership and use. In our study settings, as else-
where in sub-Saharan Africa, men control resources and
are the main decision makers in the households [41].
Concerns were expressed that information regarding
malaria control interventions is often given to women
mainly during maternal and child health clinics, yet it is
the men who have money and make decisions on whether
or not to buy ITNs. Engaging men more actively in
malaria control through education can empower them to
buy ITNs when resources are available, and be more will-
ing to use them when they share a bed with a young child.Chuma et al. BMC Public Health 2010, 10:137
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On the supply side, challenges differed by type of sup-
plier. For public health care facilities, concerns were
around the infrequent supply of subsidized ITNs from
the government and donors, and the fact that the type of
ITNs provided were not liked by the community they
served. Sustained supply of subsidized ITNs to the public
health sector; supporting dispensaries and health centre
to stock subsidized ITNs; delivering ITNs to the local
facilities in addition to the district; and providing differ-
ent types of ITNs can help improve availability and
strengthen acceptability.
For the retail sector, the major concern was that free
and subsidized ITNs were crowding retailers out of the
market due to the leakage in the distribution system.
Crowding out of the retail sector has various implications
for malaria control. For example, in the absence of the
commercial retail sector, ITNs may not always be avail-
a b l e  t o  t h ose  w h o  ca n  a ff o r d  t o  b u y  t h e m  a t  a  h i g h e r
price, and people ma y ha ve t o tra ve l long distanc es t o
purchase ITNs, often incurring high transport costs.
While these findings might be unique to remote rural set-
tings, and the urban commercial sector might not be
threatened by the existence of alternative distribution
strategies, they highlight an important issue that has not
been previously documented in the literature, but which
requires urgent attention. It is evident that ITNs sold
through the retail sector do not reach the poor [2], and
that free distribution eliminates inequities [2,21,24,42].
However, mass campaigns work better when combined
with regular 'keep-up' strategies to provide ITNs to those
who miss out on campaigns and to children born after the
campaigns [42]. The retail sector can be a useful 'keep-up'
strategy for those who can afford to pay, those who miss
out on interventions, and those who do not use the public
health care system. Protecting the retail sector is complex
and subject to debate due to its profit maximizing goal,
but a combination of distribution strategies are required
for sustaining and improving the high coverage levels
already achieved [2,42]. Potential ways to support the
retail sector in remote rural areas might include provid-
ing subsidised ITNs to retailers in malaria endemic areas
and that the government and donors support the delivery
of these ITNs to minimise the costs incurred by retailers.
Such delivery approaches previously existed in Kenya,
and while they might not have been effective in reaching
the poor, they provided a sustainable market for those
who could afford to pay. The Kenyan government and
donors should consider reintroducing subsidised ITNs to
Figure 2 A summary of factors influencing access to ITNs ownership and use. Source: adopted from McIntyre et al., 2009.
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retailers as a 'keep-up' strategy. Only if a combination of
distribution stra tegies is maintained will high coverage
levels be achieved and sustained.
The role of infrastructure in promoting or hindering
access to ITNs should be emphasised. Interviews with
ITN suppliers and community members indicated that
poor roads were major barriers to access. Improving
infrastructure may ensure that manufacturers or whole-
salers are more willing to deliver ITNs to retailers and
health care facilities in remote settings; that health work-
ers can supply ITNs during their routine outreach pro-
grammes; and that community members can travel with
ease to outreach and market centres where ITNs are
readily available. Access to markets has been shown to
influence ITN ownership and use [30,43,44]. Others have
noted that improving road quality can have a significant
impact on ITNs ownership as health education cam-
paigns or financial subsidies, and that more efforts should
go into infrastructure development [30]. Investing in road
networks is beyond the scope of Ministries of Health.
Nevertheless, improving access to malaria control and
health care in general requires multi-sectoral action.
An important factor cutting across all access dimen-
sions is information. Information empowers communi-
ties to use health care services [36,45], it shapes peoples
thoughts and actions. Lack of information and poor com-
munication regarding ITN related interventions in the
study community hindered people from owning and
using ITNs. Specifically, the community did not under-
stand the link between vulnerability and targeting and no
attempts were made to inform them as to why the mass
distribution campaigns and other interventions targeted
children under five and pregnant women who culturally
represent the future generation. This lack of information,
together with poor communication between the commu-
nity, the people responsible for designing interventions,
and the implementers was partly responsible for the
rumours and suspicions associated with the mass cam-
paigns. Poor communication practices and inadequate
preparations of the community prior to an intervention
may impact negatively on perceptions and on intended
gains from the intervention. Addressing the barriers to
access identified in this study will require significant
efforts to improve communication and information flow.
Such messages should be informed by research and tai-
lored towards community needs.
Limitations
It is possible that some of the bed nets under use were not
ITNs. One would expect barriers to access to be similar
for both treated and untreated bed nets and thus the find-
ings remain relevant irrespective of this limitation. Sec-
ond, the findings are based on perceptions which cannot
be easily validated. Nevertheless, perceptions influence
behaviour and impact on access. Thirdly, the study did
not measure the magnitude of the access barriers quanti-
tatively. While this was not the aim, future studies should
attempt to quantify some of the barriers identified in this
study. Fourthly, these findings are not generalisable to the
wider population. The aim was to understand barriers to
access among the poorest groups in detail, and while the
findings might be unique to the study contexts, lessons
drawn from this study can inform the design of interven-
tions elsewhere. Fifthly, people's perceptions can be influ-
enced by many factors and it is possible that some people
might have reported negative experiences with ITN dis-
tribution because they did not benefit from subsidised or
free ITNs. Finally, data were collected in the poorest set-
tings of four districts. Barriers to access may differ in
more developed settings, in urban areas with better infra-
structure, and where the commercial ITN sector is more
developed. Nonetheless, important lessons on how to
improve access to ITNs can be drawn from the findings.
Conclusions
It is clear that multiple barriers to ITN access exist. Sig-
nificant resources have been directed towards addressing
affordability barriers through free provision of ITNs to
vulnerable groups. Providing free or heavily subsidised
ITNs is essential, but the success of these interventions
depends largely on the degree to which other barriers
identified in this paper are addressed. The challenge
remains how to ensure that barriers related to the differ-
ent access dimensions are incorporated in the design of
interventions. Finally, implementing the recommenda-
tions highlighted in this paper requires additional
resources (financial and time) be directed towards
malaria control. Governments, donors, bilateral and
international organisations, are largely responsible for
ensuring that the goal of reaching 80 percent of the vul-
nerable population by 2010 is achieved, and that
increased coverage levels are sustained.
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